The pterion is defined as an H shaped sutural confluence present on the lateral side of the skull. This pterion junction has been used as a common extra-cranial landmark for surgeons in microsurgical and surgical approaches towards important pathologies of this region.
INTRODUCTION
The pterion is defined as an H shaped sutural confluence present on the lateral side of the skull. It is formed by the association of four bones namely; frontal, parietal, squamous part of temporal and greater wing of sphenoid. It is situated approximately 4 cm above the midpoint of the upper border of zygomatic arch and 3.5 cm behind the frontozygomatic suture. 1 The pterion corresponds to the site of anterolateral fontanelle of the neonatal skull which closes at third month after birth. 2 Moore & Dalley revealed that the pterion is two fingers' breadth superior to the zygomatic arch and a thumb's breadth posterior to the frontal process of the zygomatic bone. 3 This pterion junction has been used as a common extra-cranial landmark for surgeons in microsurgical and surgical approaches towards important pathologies of this region. 4 However this point is an essential landmark for anterior branch of the middle meningeal artery, Broca's motor speech area to the left, insula and the lateral (Sylvian) cerebral fissure. Pterional approach is the most suitable and minimally invasive approach in neuro-surgery. 5 The pterion is also commonly used as an important guide for age estimation and sex determination in archeological and forensic specimens. 6 The pterion shows variations in the sutural pattern of combination of constituent bones. Based on this, the pterion can be classified into different types. According to Murphy these are four types i.e. Sphenoparietal, Frontotemporal, Stellate and Epipteric. The sphenoparietal type is defined as a sutural pattern in which the sphenoid and parietal bones are in direct contact. Conversely, the frontotemporal type is a stural pattern in which the frontal and temporal bones are in direct contact. In stellate type, the four contributing bones such as frontal, parietal, sphenoid, and temporal bones articulate at a point. The fourth is of the epipteric type, which has the presence of small sutural (wormian) bone between sphenoid and parietal bones. 7 These variations are of interest mainly to anthropologists and forensic pathologists. 8 As pterion is an important neurosurgical landmark and it exhibits variations in its sutural pattern, the objective of the present study was to determine the location of pterion (from the midpoint of the upper border of zygomatic arch & the posterolateral aspect of the frontozygomatic fissure) and observe its sutural patterns in human dry skull.
MATERIALS AND METHODS
This is an analytical cross sectional study conducted at Department of Anatomy, Birat Medical College & Teaching Hospital, Tankisinuwari, Morang, Nepal from July 2019 to September 2019. Total enumeration technique is used to collect samples where 31 dry human skulls of unknown age and sex were taken. Skulls exhibiting pathological changes and congenital anomalies were excluded from the study. Broken skulls and skulls with obliterated sutures due to synostosis were also excluded from the study. Ethical clearance was taken from Institutional Review Committee (IRC-PA-031/2076-77) of Birat Medical College & Teaching Hospital, Morang, Nepal. The skulls were studied macroscopically to find the sutural pattern of the pterion on both the right and left sides of each skull based on descriptions (sphenoparietal, frontotemporal, stellate and epipteric types). 7 For the measurement of the distance of pterion from different bony landmarks, the centre of pterion was first established by drawing a smallest circle which connected all the four bones involved in the formation of pterion. The centre of the circle was considered as the centre of pterion.
We measured the distance from the center of the pterion to the midpoint of the upper border of zygomatic arch (ZA), the distance from the center of the pterion to the posterolateral aspect of the frontozygomatic fissure (FZ) (figure 2). The measurements were taken on both sides of the skull with a digital Vernier caliper with an accuracy of 0.1mm. The measurements were taken twice by single observer and then the average was calculated as the final measurement. All the data was tabulated according to the side of the skull and analyzed using SPSS version 23.0.The Student's t-test was employed in the assessment of side differences. P value <0.05 was considered significant.
RESULTS
In the present study, three types of sutural patterns of pterion were observed. Sphenoparietal variety was the most common variety. The frequency was 26 (83.8%) on the right side and 24 (77.4%) on the left side. The frontotemporal type was observed in 3 (9.6%) cases on the right side and 5 (16.1%) case on the left side. Stellate type of pterion was observed in 2(6.4%) case on the right side and 2 (6.4%) case on the left side. There was no epipteric type of suture present between the skulls. The frequency of different types of sutural pattern of pterion after combining both the sides is shown in Table 1 . The distance between the centre of pterion to the midpoint of upper border of zygomatic arch (P-ZA) was 3.82±0.3 cm on the right side of the skull, whereas on left side of the skull it was 3.8±0.29cm. Distance between the centre of pterion to the postero-lateral aspect of fronto-zygomatic suture (P-FZ) on right side of the skull was 3.02±0.23cm and it was 3.0±0.23cm on the left side. The distances were higher on the right side than the left side. However, the side difference was not found statistically significant (table 2) . 
Types of pterion

DISCUSSION
Knowledge and understanding of the location and type of the pterion and its relation to surrounding bony landmarks are important, especially with respect to neurosurgery. In neurosurgery, it is important to approach through the most suitable bony aperture to be minimally invasive. 5 Pterional approach has several advantages over traditional craniotomy that including minor tissue damage, less brain retraction, a superior cosmetic result and shorter duration of surgery. 4 Hence, the knowledge of its morphological variations and location is necessary for the pterional approach used in neurosurgery.
Murphy reported in their study on Australian population that sphenoparietal type of pterion was 73%, frontotemporal type of pterion 7.5%, stellate type 18.5% and only 1% epipteric type of pterion. 7 Oguz et al carried out a study on 26 dry Turkish adult skulls and reported that sphenoparietal type of pterion was most commonly seen (88%), 10% of total were frontotemporal, and 2% were epipteric. They did not find any stellate variety of pterion in their investigation. 9 Mwachaka et al. observed that sphenoparietal type of pterion was higher in occurrence (66%) and least common is epipteric type of pterion (7%), 15% were frontoparietal and 12% were stellate type of pterion. 10 Eboh and Obaroefe observed that sphenoparietal type of pterion is most common seen Nigerian (83%), Fronto-temporal (5%), Stellate (6%) and epipteric(6%). 11 Matsumura et al. reported in their study on Japanese population that sphenoparietal type of pterion were 79.1%, frontotemporal type of pterion were 2.6%, stellate type 4% and epipteric type were 0.6%. 12 Lee et al. have reported 76.5% sphenoparietal and 23.5% epipteric type of pterions in their study involving Korean population. They could not find any frontotemporal or stellate type in their study. 13 Saxena et al. studied pterion on North Indian population and reported that 87.7% sphenoparietal, 10% frontotemporal, and 2.3% stellate type of pterion. They have found no epipteric variety in their study. 14 In our study we observed sphenoparietal type of pterion was the most common 80.6%, whereas 12.9% and 6.4% were of frontotemporal and stellate type respectively. However we did not encounter epipteric type of pterion our study. It has been opined that the high occurrence of the sphenoparietal pterion could have an evolutionary basis. 15 The pterion has been reported to lie 4 cm above the midpoint of the upper border of zygomatic arch and 3.0-3.5 cm behind the frontozygomatic suture. 1 The present study has revealed the distance between the center of pterion and posterolateral aspect of frontozygomatic suture to be 3.02±0.23 cm on the right side and 3.0±0.23 cm on the left side. This is close to the findings of Mwachka et al. Our finding result is also lower than Sowmya S et al. who observed pterion was located 3.42 cm on right side and 3.33 cm on the left side. 19 The basis for the differences could be racial, genetic or evolutionary. 20 Our current study revealed that the distance between the center of pterion and the midpoint of upper border of zygomatic arch was 3.82 ± 0.3 cm on the right side and 3.8 ± 0.29 cm on the left side. This is close to the findings of Mwachka et al. 3 11, 18, 19 The variation in distance in the different studies might be because of hereditary, nutrition, geographic and environmental factors.
CONCLUSIONS
Sphenoparietal variety is the commonest type of pterion observed. The mean distance from centre of pterion to midpoint of the upper border of zygomatic arch was 3.81±0.29 cm and from the center of pterion to posterior aspect of the frontozygomatic suture was 3.01±0.23 cm. These findings may be helpful for neurosurgeons and anthropologists.
